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Description 

BACKGROUND OF THE INVENTION 

(a) Field of the Invention 

[0001] The present invention relates to a production 
control system for manufacturing various types of elec- 
tronic devices through various kinds of stages in which 
a plurality of apparatuses of the same kind operate for 
processing the devices. 

(b) Description of the Related Art 

[0002] In conventional production control systems for 
manufacturing electronic devices of various types, pro- 
ductive instruction data are determined based on a 
state of a production line predicted by a simulator, or 
else productive instruction data are determined by an 
expert system in which know-how of experts for effi- 
ciently operating the production line is stored as a 
knowledge base. These systems are intended to solve a 
problem of how to convert collected status data of the 
production line into productive instruction data. These 
systems are introduced because such a conversion 
cannot be attained by a simple algorithm in the case of 
production of electronic devices which involves a large 
number of and many kinds of stages, many kinds of 
orders of stages, and many kinds of manners of 
processing in the equipment through which lots of 
devices pass. 

[0003] Fig. 1 is a block diagram showing a conven- 
tional production control system for manufacturing elec- 
tronic devices. An example of such a production control 
system is disclosed in Japanese Patent Laid-open Pub- 
lication No. 2-224954. As shown in Fig. 1 , the produc- 
tion control system comprises data collecting means 12 
for collecting status data, such as current operating con- 
ditions and progress of production, from a production 
line 1 1 including a variety of apparatuses assigned for a 
plurality of stages including stage 1 trough stage n, pro- 
ductive instruction data inputting means 31 for inputting 
productive instruction data such as designation of type 
and quantity of product to be manufactured, and a cen- 
tral processing unit 32 which has an expert system 33 
including a knowledge base 35 containing accumulated 
know-how of experts and a simulator 34 for predicting 
operating conditions at an arbitrary future point of time 
and which receives external data from the productive 
instruction data inputting means 31 and from the data 
collecting means 12 to create and transmit a new pro- 
ductive instruction data for the production line 1 1 via 
communicating means 13. 

[0004] The expert system 33 creates appropriate pro- 
ductive instruction data from data, which are obtained 
from the data collecting means 12 and from the produc- 
tive instruction data inputting means 31, on the basis of 
know-how of experts accumulated in the knowledge 



base 35. During this data creating process by the expert 
system 33, if a judging rule in the knowledge base 35 
requires data oh a future state of production on the pro- 
duction line 1 1 , the expert system 33 directs the simula- 

5 tor 34 to predict a future state on the production line 1 1 , 
then creates productive instruction data based on the 
results of the prediction. The simulator 32 calculates 
prediction data based on data obtained from the data 
collecting means 12 and reports the prediction data to 

10 the expert system 33. The expert system 33 then trans- 
fers productive instruction data thus obtained to the pro- 
duction line including apparatuses of stage 1 through 
stage n via the communicating means 13. 
[0005] In the conventional production control system 

15 as described above, the expert system 33 is generally 
assigned to allocate lots to the individual apparatuses, 
and the simulator 34 is assigned to predict a state of the 
production line when required/whereby an optimum 
productive instruction data is obtained for carrying out 

20 efficient production. The conventional production con- 
trol system, however, involves various problems when 
applied to a complex production line as for semiconduc- 
tor devices. 

[0006] One of those problems is that productive 

25 instruction data cannot be created promptly because it 
takes a lot of time for a simulator to carry out simulation. 
This is because a simulation is quite complex due to the 
facts that a process for the production of one semicon- 
ductor device involves hundreds of stages, from tens to 

30 hundreds of patterns regarding the order of stages in 
the process and nearly a hundred kinds of apparatuses 
involved in the process and that a single process 
employs the same apparatus repeatedly with or without 
looping. For example, simulation for a single process 

35 takes one hour or more, although the amount of time 
required for simulation varies more or less depending 
on production lines. This raises a problem of a delay in 
start-up of a production line and a reduction in availabil- 
ity factor of the apparatuses. 

40 [0007] Another problem is that, although incorporating 
of know-how of experts into a system is applicable to 
stages of up to certain complexity, it cannot provide the 
optimum productive instruction data to the production 
line for semiconductor device in which many types of 

45 products are produced in the same production line and 
in which the production stages are diversified and com- 
plex. This is partly because know-how varies depending 
on types of products or stages, partly because it is 
therefore impossible to obtain know-how which is com- 

so mon among the stages, and partly because it is not 
obvious whether know-how itself is most suited to the 
process. 

[0008] From "EP-A-0321 375 a production control sys- 
tem for a semiconductor manufacturing line is known 
55 having a production dispatch system ensuring that ail 
dispatching is done as planned. In the event of a pro- 
duction disruption the dispatch system takes charge 
and decides a revised dispatch rule to be followed and 



3 



EP 0 644 470 B1 



4 



the location for the item in the process to be sent. The 
system does this function by invoking the common func- 
tion simulation system of a shop manufacturing floor. So 
the dispatch rules for existing orders waiting in line to be 
processed are reanalyzed and the system proposes the 
user a revised manufacturing scheme. 
[0009] From US 5,105,362 a system for managing 
successive manufacturing stages to be performed on a 
semiconductor wafer is known wherein the operation or 
characteristics of the semiconductor devices to be pro- 
duced by the production line are simulated on the basis 
of data detected during the fabrication process. 
Dependent on the simulation results the process condi- 
tions of the remaining process steps of the wafer fabri- 
cation are controlled in order to improve the quality of 
the resultant semiconductor device. 
[0010] JP-A-04299704 describes a method and 
device for production of plant control rules and a plant 
controller for producing a control rule with high effi- 
ciency by using a simulation device. Control rules are 
produced by a control rule producing device and 
sequentially judged by an expert operator and stored in 
a storage device. 

SUMMARY OF THE INVENTION 

[0011] In view of the foregoing, an object of the 
present invention is to provide a production control sys- 
tem which carries out simulation periodically to create 
an optimum productive instruction data at any time even 
for a production line having diversified and complex 
stages and which can provide productive instruction 
data to the production line when it is necessary for 
implementing efficient operations thereof. 
[0012] The present invention provides a production 
control system for a production line including at least 
one apparatus for each of a plurality of production 
stages to manufacture lots of products, the production 
control system comprising: data collecting means for 
collecting status data of the at least one apparatus for 
each of the production stages and data on lots to be 
processed; a data analyzer for accumulating the status 
data for a predetermined period of time to generate a 
statistical data periodically by statistically processing 
the status data; a simulator having at least one simula- 
tion model receiving the statistical data for simulating 
periodically at least a portion of the production line to 
evaluate an efficiency thereof based on each of a plural- 
ity of dispatching rules for said lots of products: and dis- 
patching means for selecting an optimum dispatching 
rule among the plurality of dispatching rules based on 
the result of the simulation by the simulator to provide a 
productive instruction data for allocating a lot of product- 
to-be to one of the at least one apparatus based on the 
optimum dispatching rule. 

[0013] In accordance with the present invention, data 
collecting means of the production control system accu- 
mulates data on the production line for a predetermined 



> period of time, for example, one week or one month 
while the production line is operating for processing. 
Various dispatching rules are stored in the control sys- 
tem for simulating a state of production using the dis- 

5 patching rules, and examined in a simulation to evaluate 
differences in efficiency of the production line among 
the cases employing different dispatching rules. The 
dispatching rules may include a first-in first-out rule, at 
least one lot selective rule and a dead line rule. Hence, 

10 a n optimum dispatching rule found in the simulation to 
provide an optimal result in the production line can be 
employed among the dispatching rules examined in the 
simulation. 

15 BRIEF DESCRIPTION OF THE DRAWINGS 

[0014] The above and further objects as well as fea- 
tures and advantages of the present invention will be 
more apparent from the following description, taken in 
20 conjunction with the accompanying drawings in which: 

Fig. 1 is a block diagram showing a conventional 
production control system. 
Fig. 2 is a block diagram showing a production con- 
25 trol system according to an embodiment of the , 
present invention; 

Fig. 3 is a block diagram showing an example of a 
hardware construction of a section for effecting one 
of the stages of the production control system in 
30 Fig. 2; 

Fig. 4 is an evaluation table showing an example of 
evaluation of individual dispatching rules; and 
Fig. 5 is a flow chart showing a procedure for deter- 
mining an optimum dispatching rule. 

35 

DESCRIPTION OF THE PREFERRED EMBODI- 
MENTS 

[0015] Now, the present invention will be described 

40 with reference to the drawings. 

[0016] Fig. 2 shows a production control system 
according to an embodiment of the present invention. In 
Fig. 2, the production control system is provided for a 
production line 11 for manufacturing electron devices 

45 such as semiconductor devices, the production line 
including a variety of apparatuses effecting respective 
stages including stage 1 through stage n. The produc- 
tion control system comprises data collecting means 
12, a statistical data analyzer 14, a dispatching block 

so 16. a simulator 1 5 and communicating means 1 3. 

[0017] The data collecting means 12 continuously col- 
lects, from a production line 11, status data for each of 
lots of devices or production-to-be and each of appara- 
tuses effecting for stages 1 through n, such as data on 

55 types and quantity of semiconductor devices to be proc- 
essed, starting and ending time instants of processing, 
and operating conditions of the apparatuses. The statis 
tical data analyzer 14 accumulates data obtained from 
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the data collecting means 12 for a certain fixed period of 
time, for example, one week and statistically processing 
the accumulated data to create various kinds of statisti- 
cal data including various data such as distribution of 
Jots arriving at each stage or probability and deviation in 
arrival of lots of a certain process condition. 
[0018] The dispatching block 16 has a function for 
allocating lots to apparatuses at each of stages by pro- 
viding productive instruction data to the production line. 
The productive instruction data is obtained by process- 
ing data from the data collecting means 12 on the basis 
of all of dispatching rules registered in the system 
beforehand, to obtain a highest .efficiency. The simulator 
15 has an appropriate model for a production line or a 
portion thereof and receives the statistical data created 
at the statistical data analyzer 14- The simulator 15 sim- 
ulates a state of production for the production line or 
portion thereof in the model and provides the dispatch- 
ing block 16 with data to evaluate a difference in effi- 
ciency of the production line for different dispatching 
rules stored therein. The communicating means 13 hasi 
a function for transmitting productive instruction data 
output from' the dispatching block 16 to each of appara- 
tuses of the production line 11. 
[0019] In operation, regular data flows are effected 
such that data collected from the production line 1 1 by 
the data collecting means 12 are received by the dis- 
patching block 16. The dispatching block 16 then allo- 
cates lots of devices to be processed to a specified 
apparatus of each stage on the basis of a dispatching 
rule currently employed, for example, a first-in first-out 
rule. In addition to the regular data flows, second data 
flows are effected such that data obtained by the data 
collecting means 12 are transmitted to the statistical 
data analyzer14. The data transmitted to the statistical 
data analyzer 14 are accumulated for a fixed period of 
time, for example, one week and then processed therein 
to obtain statictical data within the week. In Fig. 2, a 
solid line represents the regular data flow occurring in 
real time, while a dashed line represents a second data 
flow occurring periodically at predetermined intervals. 
[0020] The statistical data thus obtained are periodi- 
cally input to the simulator 15 so that the dispatching 
rules stored in the simulator 1 5 are successively applied 
to the statistical data in the simulating model of the sim- 
ulator 15. The result of the simulation by applying each 
of the dispatching rules is consecutively output from the 
simulator 15 to the dispatching block 16, in which an 
optimum dispatching rule, for example, a lot selective 
rule is found as a dispatching rule providing an optimum 
efficiency in the production line. With this data process- 
ing, the allocation of lots to be processed at each stage 
is evaluated in parallel with the regular data flow. An 
optimum productive instruction data is then obtained 
according to the optimum dispatching rule to replace the 
current productive instruction data in the regular data 
flow, so that the efficiency of stages can be improved. 
[0021] To help understanding of the present invention, 



one of the stages is taken up for describing operations 
of the production control system. Fig. 3 shows regular 
data flows between a section in the production line for 
effecting one of the stages and the production control 

5 system of Fig. 2. 

[0022] As shown by a chain line in Fig. 3, lots of 
devices to be processed are transported from preceding 
sections by an inter-stage transporting system 22 to the 
section of Fig. 3 including a plurality of apparatuses 21 

10 of the same kind provided for effecting the stage! The 
lots are temporarily stored on a storing shelf 23. As 
shown by solid lines, the data collecting means 12 col- 
lects data on the arrival/departure of lots and status 
data of the apparatuses, such as the starting time and 

15 ending time of work, current conditions of the appara- 
tuses, numbers of lots stored in the shelf to be proc- 
essed and quantity of the devices in each of the lots to 
be processed, from each of the apparatuses 21 and 
storing shelf 23, then provides the collected data to the 

20 dispatching block 16. The dispatching block 16 creates 
productive instruction data based on the collected data 
and the dispatching rule now effective. The communi- 
cating means 13 transmits the productive instruction 
data to an in-stage transporting system 27. 

25 [0023] Then, the in-stage transporting system 27 
takes out a lot or lots specified in the productive instruc- 
tion data from the storing shelf 23 as a new lot, conveys 
the new lot to one of apparatuses 21 specified in the 
productive instruction data, and sets the lot therein. The 

30 one of the apparatuses 21 then starts processing of the 
lot. The lot thus processed is conveyed again to the 
inter-stage transporting system 22 by the in-stage trans- 
porting system 27. The iriter-stage transporting system 
22 then conveys the tot to another section for a subse- 

35 quent stage. In this manner, lots are allocated to one of 
apparatuses, and the production line is operated for 
completing processing of the lots. 
[0024] There are various kinds of dispatching rules 
used for allocating lots to a specified apparatus for each 

40 stage. An efficiency including a throughput, amount of 
time for waiting a lot and the rate of processing quantity 
varies depending on a dispatching rule selected and 
employed for lot allocation. For example, it seems 
rational to employ a first-in first-out rule for taking out 

45 lots in the order of their arrival and allocating them to 
idle apparatus. However, this does not necessarily pro- 
vide a good result, since the optimum result can be 
obtained depending on the type and current conditions 
of processing effected by the apparatus as well as the 

so type and quantity of the lots to be processed. 

[0025] For example, suppose that an apparatus is able 
to process up to three lots of electron devices at a time 
and is also able to operate under a plurality of process- 
ing conditions, but that, for processing a plurality of lots 

55 at a time, these lots should be identical in terms of 
processing conditions applied thereto in the apparatus. 
In this case, a better efficiency will be attained by select- 
ing lots of the same processing conditions from among 
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those stored on the storing shelf 23 according to a H lot 
selective rule", in which lots of the same processing 
condition are selected for processing. In other words, 
the first-in first-out rule is not suited for this case. How- 
ever, when a lot selective rule is used, another problem 
arises in the case where the storing shelf 23 keeps only 
two lots or fewer of the same processing conditions. In 
such a case, the problem is whether the lot or lots on the 
shelf should be set right now to one of the apparatuses, 
or arrival of a lot or lots of the same processing condi- 
tion should be waited for. The lot selective rule is not 
only one because the lot size of a lot to be processed in 
an apparatus is different from stage to stage, from 
device to device to be manufactured and operating con- 
ditions of the equipment. In either case, a dispatching 
rule for allocating lots to one of the apparatuses is deter- 
mined according to the condition in arrival of lots at this 
section. Dispatching rules should include a dead line 
rule for a case in which a dead line of a lot is critical. 
[0026] As described above, it is difficult to determine 
an optimum dispatching rule merely from empirical 
knowledge. Hence, according to the embodiment, data 
on each of sections in a production line are collected 
periodically at predetermined intervals, via dotted signal 
paths as shown in Fig. 2. The collected data are statis- 
tically processed, and the allocation of lots is simulated 
based on the statistical data for determining an optimum 
dispatching rule. 

[0027] With reference to Figs. 4 and 5, description will 
be given to the procedure of determining an optimum 
dispatching rule using data flows represented by 
dashed lines in Fig. 2. Fig. 4 is an example of an evalu- 
ation table showing ah principle of evaluation in dis- 
patching rules stored in the system. The dispatching 
rules in the table include a first-in first-out rule, three of 
lot selective rules and a dead line rule. Fig. 5 is a flow 
chart showing a procedure in which an optimum dis- 
patching rule is selected among the dispatching rules in 
the table of Fig. 4. At steps A and B in Fig. 5, after status 
data of the production line are accumulated for a certain 
fixed period of time, the statistical data analyzer 14 in 
Fig. 2 statistically processes the accumulated status 
data to obtain statistical data including probability and 
deviation in arrival of each of lots to be processed. At 
step C, the statistical data is input to the simulator 15, 
and the evaluation score column in the evaluation table 
of Fig. 4 is cleared. 

[0028] At step D, one of dispatching rules listed in the 
evaluation table is selected among those whose score 
column are vacant. At step E, the simulator simulates 
state of production on the production line or a portion 
thereof in a simulation model in the simulator using the 
statistical data created in the statistical data analyzer 
and the selected one of the dispatching rules. In the 
simulation as described above, state of production is 
simulated for a corresponding section of stage by using 
the statistical data such as the input distribution of lots 
arriving at the section and the distribution of amount of 



time required for lots to move from a preceding section 
to the section to be examined. 

[0029] At step F, data indicative of states of production 
such as a throughput, amount of time for waiting a lot 
5 and the rate of processed quantity are obtained from the 
simulation and summed up to obtain an evaluation 
score representing an efficiency of the production line. 
The evaluation score thus obtained is entered in the 
evaluation table in Fig. 4 in a score column correspond- 
to ing to the selected dispatching rule. Then, at step G, 
another dispatching rule whose evaluation score col- 
umn is vacant in the evaluation table of Fig. 4 is selected 
and input to the simulator to obtain an evaluation score 
thereof. The steps for selecting one of dispatching rules, 
15 simulation by the simulator and enterring the score are 
repeated for all of the dispatching rules listed in the eval- 
uation table. * , 
[0030] After simulations are completed for all of the 
dispatching rules listed in the evaluation table, an opti- 
20 mum dispatching rule providing the highest evaluation 
score is selected in the evaluation table at step H. Then, 
at step I, the dispatching rule providing the highest eval- 
uation score is compared with a current dispatching rule 
registered in the dispatching b\otk 16 (Fig. 2) for replac- 
es ing the current dispatching rule if the current dispatch- 
ing rule is different from the dispatching rule providing 
the highest evaluation score. 

[0031] As described above, through determining and 
employing the optimum dispatching rule for each stage, 

30 the production line can be operated at the best availabil- 
ity factor and throughput. In this embodiment, the opti- 
mum dispatching rule is determined for each stage. 
. However, when a production line branches off into a plu- 
rality of branch lines, the optimum dispatching rule may 

35 be determined for each of the branch lines between the 
branch point and the meeting point thereof. 
[0032] Also, if the optimum dispatching rule is deter- 
mined for each of stages having a possibility of conges- 
tion of lots, the cause for the congestion can 

40 immediately be grasped to give an appropriate produc- 
tive instruction data to the production line while the pro- 
duction line is operating. In the present embodiment, 
since the simulation to obtain the optimum dispatching 
rule can be carried out in parallel with the normal oper- 

45 ation of the production line, the system has an advan- 
tage that the optimum dispatching rule can be 
determined without interrupting the operation of the pro- 
duction line. 

so Claims 

1. A production control system for a production line 
including at least one apparatus for each of a plural- 
ity of stages in said production line to manufacture 
55 lots of products, comprising: 

data collecting means {12) for collecting status 
data each representing a status of said at least 



9 



EP0 644 470 B1 



10 



one apparatus {21 ) and data on lots to be proc- 
essed; 

a data analyzer (14) for accumulating the sta- 
tus data for a predetermined period of time to 5 
generate statistical data periodically by statisti- 
cally processing said status data; 

a simulator (15) having at least one simulation 
model receiving said statistical data for simulat- w 
ing periodically at least a portion of said pro- 
duction line (11) to evaluate an efficiency 
thereof, based on each ,of a plurality of dispatch- 
ing rules for said lots of products; and 

15 

dispatching means (16) for selecting an opti- 
mum dispatching rule among said plurality of 
dispatching rules based on the result of the 
simulation by said simulator to provide produc- 
tive instruction data to said production line (11). 20 

2. A production control system as defined in Claim 1 
wherein said certain period of time ranges between 
about one week and about one month. 

25 

3. A production control system as defined in Claim 1 
or 2 wherein said plurality of dispatching rules 
includes a first-in first-out rule, at least one lot 
selective rule and a dead line rule. 

30 

4. A production control system as defined in one of 
Claims 1 through 3 wherein said dispatching means 
replaces first productive instruction data now effec- 
tive by second productive instruction data when a 
new selected optimum dispatching rule is different 35 
from a previously selected optimum dispatching 
rule. 

Patentansprtiche 

40 

1 . Produktionssteuersystem fur erne Fertigungsstralle 
mit wenigstens einem Gerbt fur jede einer Vielzahl 
von Stufen in der Fertigungsstralie, urn Posten von 
Produkten herzustellen, wobei das System fblgen- 
des aufweist: 45 

eine Datensammeleinrichtung (12) zum Sam- 
meln von Zustandsdaten, die jeweils einen 
Zustand des wenigstens einen Gerats (21 ) dar- 
stellen, und von Daten uber zu verarbeitende so 
Posten; 

einen Datenanalysierer (14) zum Akkummulie- 
ren der Zustandsdaten fur eine vorbestimmte 
Zeitperiode, urn durch eine statistische Verar- 
beitung der Zustandsdaten periodisch statisti- 55 
sche Daten zu erzeugen; 
einen Simulator (15) mit wenigstens einem 
Simulationsmodell, der die statistischen Daten 



zum periodischen Simulieren wenigstens eines 
Teils der Fertigungsstrafce (11) empfSngt, urn 
seine Effizienz basierend auf jeder einer Viel- 
zahl von Zuteilungsregeln fur die Posten von 
Produkten zu bewerten; und 
eine Zuteilungseinrichtung (16) zum Auswah- 
len einer optimalen Zuteilungsregel unter der 
Vielzahl von Zuteilungsregeln basierend auf 
dem Ergebnis der Simulation durch den Simu- 
lator, urn Produktionsbefehlsdaten zur Ferti- 
gungsstralie (1 1) zu liefern. 

2. Produktionssteuersystem nach Anspruch 1 , wobei 
die bestimmte Zeitperiode im Bereich zwischen 
etwa einer Woche und etwa einem Monat liegt. 

3. Produktionssteuersystem nach Anspruch 1 Oder 2, 
wobei die Vielzahl von Zuteilungsregeln eine FIFO- 
Regel, wenigstens eine Postenauswahl-Regel und 
eine Grenztermin-Regel enthalt. 

4. Produktionssteuersystem nach einem der Anspru- 
che 1 bis 3, wobei die Zuteilungseinrichtung erste 
Produktionsbefehlsdaten, die gerade effektiv sind, 
durch zweite Produktionsbefehlsdaten ersetzt, 
wenn eine neue ausgewahlte optimale Zuteilungs- 
regel unterschiedlich von einer zuvor ausgewahlten 
optimalen Zuteilungsregel ist. 

Revendications 

1, Syst&me de commande de production pour une 
ligne de production incluant au moins un dispositif 
pour chacun d'une plurality de stades dans ladite 
ligne de production afin de fabriquer des lots de 
produits, comprenant : 

- des moyens de cotlecte de donnees (12) pour 
coilecter des donn&es d'&tat representant cha- 
cune un etat dudit au moins un dispositif (21 ) et 
des donn§es sur des lots a traiter ; 

- un analyseur de donn&es (14) pour cumuler 
les donnees d'6tat pendant une periode prede- 
termine de temps, afin de g6nerer des don- 
nees statistiques pgriodiquement eh traitant 
statistiquement lesdites donnees d'6tat ; 

- un simulateur (15) ayant au moins un modele 
de simulation recevant lesdites donnees statis- 
tiques, pour simuler periodiquement au moins 
une partie de ladite ligne de production (11) 
afin d'&valuer un rendement de celle-ci en se 
basant sur chacune d'une plurality de regies de 
repartition pour lesdits lots de produits ; et 

- des moyens de repartition (16) pour s6lection- 
ner une regie de repartition optimale parmi 
ladite pluralite de regies de repartition en se 
basant sur le r£sultat de la simulation par ledit 
simulateur, afin de fournir des donnees d'ins- 
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tructions de production a ladite ligne de pro- 
duction (11). 

2. Systeme de commande de production selon la 
revendication 1 , dans lequel ladite certaine periode 5 
de temps est comprise entre une semaine environ 

et un mois environ. 

3. Systeme de commande de production selon la 
revendication 1 ou 2, dans lequel ladite pluralite de 10 
regies de repartition comprend une r6gle premier 
entr6 premier sorti, au moins une r£gle de selection 

de lot et une r£gle de temps limite. 

4. Systeme de commande de production selon Tune 15 
quelconque des revendications 1 £ 3, dans lequel 
lesdits moyens de repartition remplacent des pre- 
mieres donnees destructions de production 
actuellement effectives par des secondes donnees 
destructions de production, lorsqu'une regie de 20 
repartition optimale nouvellement selectionnee est 
differente d'une regie de repartition optimale prece- 
demment selectionnee. 
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